Coronary atherosclerosis with acute thrombosis is the most common cause of sudden cardiac death. Because the disruption of coronary atherosclerotic plaques triggers acute thrombosis, it is important to identify disruptionprone plaques with imaging modalities. The pathology of "plaque disruption" incudes three distinct morphologic entities: plaque rupture, plaque erosion, and calcified nodule. Currently, invasive imaging modalities such as intravascular ultrasound and intravascular optical coherence tomography can identify rupture-prone plaques, or thin-cap fibroatheromas, and calcified nodules, and unveiled that asymptomatic, multiple-plaque ruptures are a frequent complication in patients with coronary atherothrombosis. However, they cannot identify erosion-prone plaques. This article describes the morphological characteristics of coronary plaque disruptions and their possible mechanisms. In addition, the plaque imaging by nuclear medicine is discussed from a pathological viewpoint. 
C
oronary atherosclerosis with acute thrombosis is the most common cause of sudden cardiac death. The disruption of atherosclerotic plaques triggers the development of acute thrombosis. Three distinct morphologic entities have been described as "plaque disruption:" plaque rupture, plaque erosion, and calcified nodule (1) . For disruptions in sudden coronary death cases, 65% are plaque ruptures, 30% are plaque erosions, and 5% are calcified nodules (1) . In contrast, asymptomatic coronary plaque disruption with thrombosis was reported in autopsy cases, and was more frequently identified with current clinical imaging modalities (2, 3) . Studies have demonstrated that the size of the thrombus is critical in determining whether disrupted plaques are symptomatic or asymptomatic. Although numerous studies have focused on the mechanisms of plaque development and instability, little is known about what characteristics of plaques modulate larger thrombus formation, or the exact mechanisms of plaque erosion and calcified nodule rupture.
Plaque rupture
A plaque rupture is characterized by a luminal thrombus overlying a lipid-rich fibroatheroma with an interrupted thin fibrous cap ( Fig. 1a and b) . Plaque rupture allows a thrombogenic, necrotized (lipid) core to be exposed to platelets and coagulation factors, resulting in platelet-fibrin thrombus formation (4) . Plaque rupture is most likely to occur in plaques with thin fibrous caps (usually <65μm thick), large necrotized cores, abundant macrophages and lymphocytes (4).
Thus, a plaque with a thin fibrous cap is thought to be a precursor to plaque rupture, and is referred to as a thin-cap fibroatheroma (5) (Fig. 1c and d) . Clinical studies have confirmed that the presence of thin-cap fibroatheromas is an independent risk factor for future cardiovascular events (6) .
These studies suggest that thin-cap fibroatheromas have rupture-prone plaque morphology. Current imaging modalities, including computed tomography (CT), magnetic reso-to visualize several high-risk plaque morphologies.
Though the likelihood is increased, plaque disruption does not always result in complete thrombotic occlusion with subsequent acute symptomatic events. In autopsies, various stages of healing plaque disruptions are found in cases with and without cardiovascular diseases. Our autopsy study found coronary thrombi in 16% of non-cardiac deaths; most thrombi had developed on eroded plaques, and were too small to 
Coronary plaque thrombogenicity
We studied the biological determinants of coronary thrombus size after plaque disruption in autopsy cases with AMI or asymptomatic plaque disruption (8) . To do this, we erosions). TF expression in ruptured plaques was larger than that in eroded plaques. Glut-1 and HK-II expression in ruptured plaques tended to be more than that in eroded plaques, but not statistically significant (Fig. 1e) . The results suggest abundant thrombogenic potential in ruptured plaque and heterogeneous glycolytic activity in symptomatic plaques. It is speculated that mechanical stress on the heavily calcified coronary arteries might fragment the plaque, resulting in smaller nodules surrounded by fibrin, which may cut through the plaque surface (24) . In an intravascular IVUS study, the prevalence of calcified nodules in culprit and non-culprit coronary segments was 17% per artery and 30% per patient with ACS. Interestingly, the patients with calcified nodules in non-culprit coronary segments experienced fewer major adverse events during the 3 years of follow-up (25) . 
Coronary calcification
Calcification is a feature of atherosclerosis, and there are two types of atherosclerotic calcification. Minute calcified microvesicles in atherosclerotic lesions are called microcalcifications ( Fig. 3a and b) . Confluent calcified plates or sheets in advanced plaques are called macrocalcifications ( Fig. 3c and   d ), which can be visualized by radiography, CT, and MRI.
Macrocalcification is a reliable marker of coronary plaque burden, and an independent risk factor for adverse outcome (26) . Interestingly, macrocalcification is not a reliable marker for plaque instability and acute coronary thrombosis.
Microcalcification within the fibrous cap may predispose to rupture, due to substantial stress accumulation within the fibrous cap (27 nodules is still controversial, and though intraplaque hemorrhages were not described in this article, they may contribute to necrotic core expansion and plaque instability.
